United States Patent

US010926715B1

(12) ao) Patent No.: US 10,926,715 B1
Soler et al. 45) Date of Patent: Feb. 23, 2021
(54) VEHICLE CAMERA SYSTEM 6,549,130 B1* 4/2003 Joao ................ B60R 25/018
340/539.14
(71) Applicants: Vidal M. Soler, Miami, FL. (US), 8,934,011 B1* 12015 Soler .....ccooeovvunncn. B60R 25/305
Nersa Soler, Miami, FL. (US); Myrna 348/143
Trenchard, Miami, FT (US) 2001/0056544 AL* 12/2001 Walker ....occcocoereen BG6OR 25/02
’ ’ 726/2
(72) Tnventors: Vidal M. Soler, Miami, FL (US); 2008/0204556 Al* 82008 de Miranda .......... B60R 25/102
: . P ’ 348/148
Nersa Soler, Miami, L (US); Myrna 2010/0097199 AL*  4/2010 Schwartz ............. BG6OR 1/00
Trenchard, Miami, FL. (US) 340/435
. . o . 2010/0201816 A1*  8/2010 Lee ...oovvvvvvcercrrirrr.n B60R 1/12
(*) Notice: Subject to any disclaimer, the term of this 348/148
patent is extended or adjusted under 35 (Continued)
U.S.C. 154(b) by 0 days.
(21) Appl. No.: 16/440,685 OTHER PUBLICATIONS
(22) Filed:  Jun. 13, 2019 Search Report IP.com.*
(51) Int.CL Primary Examiner — Mohammad J Rahman
B60R 11/04 (2006.01) (74) Attorney, Agent, or Firm — John Rizvi; John Rizvi,
B60K 35/00 (2006.01) P.A.—The Patent Professor®
B60R 1/00 (2006.01)
G08G 1/16 (2006.01) (57) ABSTRACT
HO4N 5/232 2006.01
(52) US.Cl ( ) A real time vehicle camera system is provided that can video
CPC ) B60R 11/04 (2013.01); B60K 35/00 image, record and display an area around a vehicle in
(201301) B6OR 1/00 (2013:01).’ G08G 1/166 response to activation of turn signals or backup lights to
(2013’.01). GO0SG 1/167 (20’13.01). HO4N assist in preventing accidents with other vehicles or pedes-
5/23203 (2013.01); B60K 2370/152 (2019.05); trians. The vehicle camera system includes an array of video
B60R 2300/105 (2013.01); B60R 2300/802 cameras positioned at various locations around the vehicle
(2013.01); B60R 2300/8066 (2013.01) and a video input/output system that receives and records
(58) Field of Classification Search video images generated by the array of video cameras and
None displays them on a monitor for observation by a driver of the
See application file for complete search history. vehicle or at a remote location. The vehicle camera system
also includes a control system which supplies power and a
(56) References Cited timed activation signal to the array of cameras and the video

U.S. PATENT DOCUMENTS

input/output system. The control system may additionally
include a wireless communications terminal and a remote
disabling device connected to the wireless communications

5,530,421 A * 6/1996 Marshall .................. B60R 1/00 .
340/435 terminal.
5,574,443 A * 11/1996 Hsieh ... B60R 1/00
340/435 18 Claims, 4 Drawing Sheets
(RIRL) (RURIRR)
222~ 220 246~
420 -424
412 432

p o P . N
4§§4S:45474§2P = 4§§463464>462; = R
NG| DOM | NIOJ TGR |~ [+ | T N/G] COM | NiD| TGR | |+ >
A \ .
Delay Timer 457 Dalay Timar 461 \\290

1 |

-304
526
12 VDO from
Right Signal

La60

300 o302 310
s [Nszp | Maos
12 VOC from 12 VRO from 12 VDC from

Left Signal  Brake Sgnal Reverse Signal




US 10,926,715 B1

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
2010/0225738 Al* 9/2010 Webster ................ B60R 11/04
348/36
2012/0154591 Al*  6/2012 Baur ... B60R 1/00
348/148
2013/0093889 Al* 4/2013 Headley ........ccceeee. B60R 1/00
348/148
2014/0229068 Al* 82014 Ueyama ............. B62D 15/0255
701/41
2014/0309855 Al* 10/2014 Tran ....ccceoeveneee. B60Q 1/38
701/36
2015/0242855 Al* 82015 Vilnai ................. B67D 7/34
705/44
2015/0258961 Al* 9/2015 Doherty .................. B60R 25/33
701/2
2017/0108873 Al* 4/2017 Tanaka .................. B60W 50/14
2018/0072228 Al* 3/2018 Mano ... . HO4N 7/181
2018/0176533 Al* 6/2018 Friebe GO6T 15/10
2018/0229656 Al* 8/2018 Yokota .........ccc.... GO8G 1/166
2018/0272943 Al* 9/2018 Dudar .......... B60R 1/1207
2018/0297525 Al* 10/2018 Raybuck, III ... GO6F 3/14
2019/0100142 Al* 4/2019 Lynam ......... ... B60R 1/00
2019/0199940 Al* 6/2019 Shidochi .. ... HOAN 7/181
2019/0302789 Al* 10/2019 Miura ...... . GO6K 9/2054
2020/0209850 Al* 7/2020 Abu Elreich ........ GO5D 1/0061

* cited by examiner




U.S. Patent Feb. 23,2021 Sheet 1 of 4 US 10,926,715 B1

FIG. 1



U.S. Patent Feb. 23,2021 Sheet 2 of 4 US 10,926,715 B1

1 ‘7 8-CHANNEL DVR I}ﬁ(}
4 322
B PWR WIRELESS o)) 390
E"72-\‘% ..... MOREM "2 J—g_ 00
132 - —
L(EL) e ETHER) 200 170 12
| 176 NET 198 ANET 158 A{}
128 | 154 '1
latanciw  HOU ’
178 ~190¢ 06
130 BNGC Y(RL) 517 | _MONITOR
LER QuUT J ) -~ B PR
T BNG IN ﬁjm / 228 v
' gy 278 Yy ZCHANNEL 162 A HOMIIN
124 ﬂ 92 & MULTIPLEXER [/
LBLL) e in BNC IR 2728 | 21200 5wR
182 \ R ane iy BNC{RUR) BNC IN
120 4 U, 1 155 Y92
@?’)’ BNC IN p 4 BNCIN 8 - -
184
2
122 &3~CHANNEL 164 2272
LRRY pre in MULTIPLEXER [
3,86'/ T PWR /294
(i BNCHRL/RIRR
—BNCIN S -
BNC IN 242
BNG IN ,
P (290
e 2-CHANNEL -0 2 BNC OUT
25226\ MULTIPLEXER (100 éfgi
‘ PWR ELEN aNe IN 2
/ 252R) aNc N BNCIEREBRY 244
A (RR) OUTH | URLRRRN ane ing
{ BNC IN 260 267”\\
226 758 956 2641 RRRN oo s
- 224
(R} \ BNC IN
555 | (DEFAULT)
Reverse Camera Video Signal ) BNCINS
j o3 I O
iZéJ 12 VDO from Left Signal 922m 300, (IN 2)
- e
12 VDC from Brake Switch ?24*" 3020 L iy
12 VDC from Right Signal-2 20 2?4 +ON4)
12 VDO from Reverss Light 308 310- + (IN 5}
\ VIDEO
160~ switch

FI1G. 2



US 10,926,715 B1

Sheet 3 of 4

Feb. 23, 2021

U.S. Patent

-CLS
Jo

JBly 1B woy DAA ZL

uonub; Wol DUA Th

r/@mm

fieyieg Uioi DA 21

8CS

wmm), o T
Pes-
T i \ OIN - o1
IDIAIA HIHLO Vi
¥O \
dANd 13N
wmm\\% 2 ETRIED)
09¢— ~
\ WOST(NOILINDY |/
cmmtk AV IS
FINAOW ONITEVSIa \\,Em
. ~AAIWITIOHIA 2LOWIY
@n, . \\;N‘.VM %\.G.ﬁw.
cw)F N+ & - e Il ™
Amﬁwwz.\ A W
\ NI + K- é
{ 3} -
y » (NOILINDD A /fwcw
vl Ag&mv qcc
8EEy “g¢e ol
o 7eg 0SELN0 + )
Y R Ganz |9 NI+ et A0 + ~OYE
(FLOWIH) L
149 i {Lve)
IINACN oo A
AlddNS ¥3IMO0d L - . P ﬁ
ONY TOELNOD ! PYNHAREL y
HYINTIED \\\



US 10,926,715 B1

Sheet 4 of 4

Feb. 23, 2021

U.S. Patent

b Ol

~YaC s 9¢c

1eubia ssipnay eubigexeig  eubig ue ieubis 1ybid
Woy DAAZL Wol BOAZL WOHDOAZL Woy DO 2L
0¢- ,w_mn// (44 9cs
oy 016y  T0E~y  00€ 097y HOE] 05ty
Q@N// ‘w\@w‘ reuiy Ageg ﬂ.‘m S Jswlif Agiay
B L | uo L 4|~ wor Jom | woo Jom
» = mmﬁ ﬁ%w 599 fop 5 L |@sr|sy mwuw Eop
b h 74
Ry o 9hy i/
4+
.. “Try s A
vy p1v-| 1%~
T e , Il N
(o) (i) (xdudrad) ot

Lo{w)



US 10,926,715 B1

1
VEHICLE CAMERA SYSTEM

FIELD OF THE INVENTION

The present invention relates generally to motor vehicle
safety devices and systems, and more particularly, to a
vehicle camera system that provides a driver with a video
image of the side and rear of the vehicle while turning.

BACKGROUND OF THE INVENTION

It is important when operating a motor vehicle to be able
to see all around the vehicle in order to avoid accidents with
objects or other motor vehicles and especially pedestrians.
This is particularly true when making turns, as various areas
around the vehicle are obscured from vision by structures of
the vehicle, for example “A” arms between the vehicle’s
body and roof, as well as limitations in the coverage
provided by the vehicle’s mirrors.

Backup cameras have been installed by vehicle manufac-
turers in some vehicles. However, while backup cameras
provide a video image directly to the rear, they are of little
or no assistance in viewing alongside the vehicle in the blind
spots while turning.

Additionally, accidents between motor vehicles happen
and incidents involving motor vehicles and pedestrians or
stationary objects also happen. How these accidents or
incidents occurred is often left up to the memories of the
parties involved and any witnesses. Surveillance video cam-
eras in nearby stores or on municipal poles may help, but
they are not always available. A further disadvantage or
limitation of vehicle backup cameras is that they provide no
video image of events happening in front of the vehicle in
case of an accident or incident.

Further, theft or damage to the vehicle can occur in the
owner’s or driver’s absence. Witnesses may not be present
or their memories fail and local store or municipal surveil-
lance cameras may not be available.

Accordingly, there is an established need for a vehicle
camera system that can display real time video images of
events occurring around a vehicle’s perimeter. For example,
there is a need for a vehicle camera system which helps a
vehicle driver carry out safe turns and other operations of the
motor vehicle. Alternatively or additionally, a vehicle cam-
era system that can record the video images around the
vehicle to preserve evidence of what happens about the
vehicle during an accident, incident or theft is desired.

SUMMARY OF THE INVENTION

The present invention is directed to a real time vehicle
camera system that can video image, record and display an
area around a vehicle in response to activation of turn signals
or backup lights to assist in preventing accidents with other
vehicles or pedestrians. The vehicle camera system includes
an array of video cameras positioned at various locations
around the vehicle and a video input/output system that
receives and records video images generated by the array of
video cameras and displays them on a monitor for observa-
tion by a driver of the vehicle or at a remote location. The
vehicle camera system also includes a control system which
supplies power and a timed activation signal to the video
input/output system. The control system may additionally
include a wireless communications terminal and a remote
disabling device connected to the wireless communications
terminal.
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In a first implementation of the invention, a video camera
system for capturing and processing images around a vehicle
includes a camera array having a rear left video camera
configured to capture a first video image showing an area at
the left and rear of a vehicle, a rear right video camera
configured to capture a second video image showing an area
at the right and rear of a vehicle, and a rear video camera
configured to capture a third video image showing an area at
the rear of a vehicle. The video camera system further
includes a video input and output system for receiving the
video images generated by the camera array. The video input
and output system is connected to the camera array and is
configured to provide a selective video signal containing:
responsively to activation of a left turn signal of the vehicle,
a combination of the first and third video images; or respon-
sively to activation of a right turn signal of the vehicle, a
combination of the second and third video images.

In a second aspect, the selective video signal provided by
the video input and output system can include, responsively
to user operation of the vehicle brakes, a combination of the
first, second and third video images.

In another aspect, the camera array can further include a
reverse video camera configured to capture a fourth video
image showing an area at the rear of the vehicle. The
selective video signal provided by the video input and output
system can include, responsively to switching of the vehicle
to reverse, the fourth video image and, optionally, not
include the first, second and third video images.

In another aspect, the area at the left and rear of the
vehicle can overlap with the area at the rear of the vehicle.
Alternatively or additionally, the area at the right and rear of
the vehicle can overlap with the area at the rear of the
vehicle.

In another aspect, the video camera system can further
include a digital video recorder configured to record the first,
second and third video images.

In another aspect, the video camera system can further
include a monitor configured to view the selective video
image and/or the first, second and third video images.

In another aspect, the camera array can further include at
least one frontward-oriented camera configured to capture at
least one front video image of a front of the vehicle. The
monitor can also be configured to display the at least one
front video image. Alternatively or additionally, the digital
video recorder can also be configured to record the at least
one front video image.

In another aspect, the at least one frontward-oriented
camera may include a front left video camera configured to
capture a fifth video image showing an area at the left and
front of a vehicle, a front right video camera configured to
capture a sixth video image showing an area at the right and
front of a vehicle, and a front video camera configured to
capture a seventh video image showing an area at the front
of a vehicle.

In another aspect, the area at the left and front of the
vehicle can overlap with the area at the front of the vehicle.
Alternatively or additionally, the area at the right and front
of the vehicle can overlap with the area at the front of the
vehicle.

In another aspect, the vehicle camera system may be
configured to be powered on by at least one of a vehicle
ignition activation signal responsive to vehicle ignition
activation, a vehicle alarm activation signal responsive to a
vehicle alarm activation, and a remote command activation
signal generated by a computer network terminal comprised
in the video camera system. The remote command activation
signal may be generated responsively to the computer net-



US 10,926,715 B1

3

work terminal receiving an activation command from a
remote terminal over a computer network.

In another aspect, the video camera system can further
include a remote disabling module and a computer network
terminal. The remote disabling module can include a nor-
mally-powered output configured to be unpowered respon-
sively to the computer network terminal receiving a deac-
tivation command from a remote terminal over a computer
network. In some embodiments, the normally-powered out-
put may be electrically connected to and configured to
power a vehicle fuel pump.

Introducing another implementation of the invention, the
present invention consists of a video camera system for
imaging around a perimeter of a vehicle, comprising:

a camera array including a rear left video camera, a rear
right video camera and a rear video camera for generating
video images of an area around a rear and sides of a vehicle;
and

a video input and output system for receiving the video
images generated by the camera array, the video input and
output system being connected to the camera array and
including a digital video recorder for recording the video
images, a monitor for viewing the video images and first and
second multiplexers for combining images generated by the
camera array to create first and second sets of images for
display on the monitor.

In a second aspect, the video camera system can further
include a control system including a control and power
supply module connected to the video input and output
system such that the control system supplies a timed acti-
vation signal to the video input and output system in
response to activation inputs.

In another aspect, the video input and output system
includes a video switch connected to the video input and
output system such that the video switch selectively sends
the sets of the video images to the monitor in response to
inputs received.

In another aspect, the video input and output system
includes a third multiplexer for combining images received
from the camera array into a third set of images for display
on the monitor.

In another aspect, the video input and output system
includes a wireless modem connected to the digital video
recorder to remotely receive the recorded video images.

In another aspect, the control system includes a cellular
terminal connected to the control and power supply system
for remotely controlling the control and power supply mod-
ule.

In another aspect, the control system further includes a
remote vehicle disabling device connected to the cellular
terminal for remotely disabling the vehicle.

In another aspect, the camera array also includes a front
right camera, a front rear camera and a front camera.

In another aspect, the camera array also includes a backup
camera.

In another aspect, the backup camera has a wider area of
coverage than the rear camera.

In another aspect, the rear right video camera and the rear
camera are activated in response to activation of a right turn
signal of the vehicle.

In another aspect, the rear left video camera and the rear
camera are activated in response to activation of a left turn
signal of the vehicle.

In another aspect, the rear camera is a default camera
sending video images to the video switch in the absence of
any alternative inputs.
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These and other objects, features, and advantages of the
present invention will become more readily apparent from
the attached drawings and the detailed description of the
preferred embodiments, which follow.

BRIEF DESCRIPTION OF THE DRAWINGS

The preferred embodiments of the invention will herein-
after be described in conjunction with the appended draw-
ings provided to illustrate and not to limit the invention,
where like designations denote like elements, and in which:

FIG. 1 presents a schematic top view of a vehicle camera
system in accordance with an illustrative embodiment of the
present invention, showing multiple video cameras of the
video camera system positioned at various locations about a
vehicle;

FIG. 2 presents an electrical diagram of part of the vehicle
camera system of FIG. 1, said part comprising a digital video
recorder, a video switch and a monitor;

FIG. 3 presents an electrical diagram of another part of the
vehicle system of FIG. 1, said another part comprising a
cellular terminal, a control module and a remote vehicle-
disabling device; and

FIG. 4 presents a detailed electrical diagram of the video
switch of FIG. 2.

Like reference numerals refer to like parts throughout the
several views of the drawings.

DETAILED DESCRIPTION

The following detailed description is merely exemplary in
nature and is not intended to limit the described embodi-
ments or the application and uses of the described embodi-
ments. As used herein, the word “exemplary” or “illustra-
tive” means “serving as an example, instance, or
illustration.” Any implementation described herein as
“exemplary” or “illustrative” is not necessarily to be con-
strued as preferred or advantageous over other implemen-
tations. All of the implementations described below are
exemplary implementations provided to enable persons
skilled in the art to make or use the embodiments of the
disclosure and are not intended to limit the scope of the
disclosure, which is defined by the claims. For purposes of
description herein, the terms “upper”, “lower”, “left”,
“rear”, “right”, “front”, “vertical”, “horizontal”, and deriva-
tives thereof shall relate to the invention as oriented in FIG.
1. Furthermore, there is no intention to be bound by any
expressed or implied theory presented in the preceding
technical field, background, brief summary or the following
detailed description. It is also to be understood that the
specific devices and processes illustrated in the attached
drawings, and described in the following specification, are
simply exemplary embodiments of the inventive concepts
defined in the appended claims. Hence, specific dimensions
and other physical characteristics relating to the embodi-
ments disclosed herein are not to be considered as limiting,
unless the claims expressly state otherwise.

Shown throughout the figures, the present invention is
directed toward a real time vehicle camera system that can
capture and display video images of an area around a vehicle
in response to activation of turn signals or backup lights, to
assist in preventing accidents with other vehicles or pedes-
trians. The vehicle camera system includes an array of
cameras positioned at various locations around the vehicle
and a video input/output system that receives the images and
displays them on a monitor for observation by a driver of the
vehicle. The vehicle camera system also includes a control
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system which supplies power and a timed activation signal
to the array of cameras and the video input/output system.
The control system may additionally include a wireless
communications terminal and a remote disabling device
connected to the wireless communications terminal.

Referring to FIGS. 1-3, and initially to FIG. 1, a vehicle
camera system 100 is depicted in accordance with an
exemplary embodiment of the present invention, configured
as a multi-camera array and operating system. As shown, the
vehicle camera system 100 generally includes a camera
array 110 located on a vehicle 500, a video input/output
system 112 (FIG. 2) for receiving and processing the images
generated by the camera array 110 and a control system
(FIG. 3) for powering and activating the camera array 110
and the video input/output system 112. The vehicle 500 may
be a personal use motor vehicle or a commercial motor
vehicle typically having blind spots at various locations
around the vehicle, particularly towards the rear 502 of the
vehicle 500, which block or obscure the visibility of objects
or persons positioned there from a driver.

In order to allow the driver of the vehicle 500 to see
around the blind spots, particularly while turning, the cam-
era array 110 of the vehicle camera system 100 includes a
rearward-facing or first array of cameras 116 which provide
real time video images of an area around the rear 502 of the
vehicle 500. The first array of cameras 116 can include a rear
camera (R) 120 positioned at or near the rear 502 of the
vehicle 500, a rear right camera (RR) 122 positioned at a
right-hand side of the vehicle 500 and a rear left camera
(RL) 124 positioned at a left-hand side of the vehicle 500.
As will be described in more detail hereinafter, images from
the rear right camera 122 are viewed when the driver
operates the turn signal lever to signal a right turn signal or
operates the vehicle brakes; images from the rear left camera
124 are viewed when the driver operates the turn signal lever
to signal a left turn or operates the brakes; and images from
the rear camera 120 are viewed when the driver operates the
brakes or operates the turn signal lever to signal either a left
turn or a right turn. The first array of cameras 116 may
additionally include a reverse camera (RC) 126 which is
activated when the driver puts the car into reverse. In some
embodiments, such as the present embodiment, the reverse
camera (RC) 126 may have a wider view angle than the rear
camera (R) 120.

The camera array 110 may additionally include a forward-
facing or second array of cameras 118 positioned at the front
510 of the vehicle 500 to allow a driver to view obscured
objects or persons at the front 510 of the vehicle 500 as well
as record video footage or images of any incidents or
accidents as they occur. The second array of cameras 118 can
include a front camera (F) 128 positioned for instance at or
near a front 510 of the vehicle 500, a front right camera (FR)
130 and a front left camera (FL.) 132. In some embodiments
of the vehicle camera system 100, as shown, the front right
(FR) camera 130 may be positioned on the right-hand side
of the vehicle 500 while the front left (FL) camera 132 may
be positioned on the left-hand side of the vehicle 500; in
other embodiments, the front right (FR) camera 130 may be
positioned on a right mirror 518 of the vehicle 500 while the
front left (FL) camera 132 may be positioned on a left mirror
520 of the vehicle 500. In some embodiments, the forward-
facing or second array of cameras 118 may be activated or
operable the entire time the vehicle camera system 100 is
activated to better view and record any forward-facing
incidents while the vehicle is driving or parked.

The rearward-facing or first array of cameras 116 provides
a broad spectrum of visual coverage for use by the driver.
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For example, the rear camera (R) 120 can provide a first
angle or area of video coverage 134 directly towards the rear
502 of the vehicle 500, or rearward, while the rear right
camera (RR) 122 and the rear left camera (RL) 124 can
provide second and third angles or areas of video coverage
136 and 138, respectively, towards the right and rear, and left
and rear of the vehicle 500, respectively. As shown, the
reverse camera (RC) 126 provides a fourth angle or area of
video coverage 140 directly to the rear 502 of the vehicle
500, or rearward, similar to the first area of video coverage
134. In this embodiment, the fourth angle or area of video
coverage 140 generated by the reverse camera (RC) 126 is
wider or greater than the first angle or area of video coverage
134 generated by the rear camera 120 to allow a broader
field of view while backing the vehicle 500 up. In some
embodiments, as shown, the view angles or third and first
areas of video coverage 138 and 134 of the rear left camera
(RL) 124 and rear camera (R) 120, respectively can overlap
to prevent blind spots therebetween. In turn, the view angles
or first and second areas of video coverage 134 and 136 of
the rear camera (R) 120 and rear right camera (RR) 122,
respectively, can overlap to prevent blind spots therebe-
tween.

Similarly, the forward-facing or second array of cameras
118 provides a broad spectrum of visual and video coverage
for use by the driver and a recording device associated with
the vehicle camera system 100 as described below. The front
camera (F) 128 provides a fifth angle or area of video
coverage 142 while the front right camera (FR) 130 and the
front left (FL) camera 132 provide sixth and seventh angles
or areas of video coverage 144 and 146, respectively. In
some embodiments, as shown, the view angles or third and
first areas of video coverage 146 and 142 of the front left
camera (FL) 132 and front camera (F) 128, respectively can
overlap to prevent blind spots therebetween. In turn, the
view angles or first and second areas of video coverage 142
and 144 of the front camera (F) 128 and front right camera
(FR) 130, respectively, can overlap to prevent blind spots
therebetween. To further prevent blind spots, as shown, the
view angles or third and seventh areas of video coverage 138
and 146 of the rear left camera (RL) 124 and front left
camera (FL) 132, respectively, can overlap. Similarly, the
view angles or second and sixth areas of video coverage 136
and 144 of the rear right camera (RR) 122 and front right
camera (FR) 130, respectively, can overlap.

Turning now to FIG. 2, the video images generated by the
first and second array of cameras 116 and 118, respectively,
are transmitted to the video input/output system 112 of the
vehicle camera system 100 for recording and storage on a
digital video recorder 150 and display to the driver on a
screen or monitor 152 installed in the vehicle 500. By
recording and storing all video images generated by the first
and second arrays of cameras 116 and 118, video evidence
is preserved in the event of an accident or other incident. All
the video images generated by the first and second array of
cameras 116 and 118 may be simultaneously transmitted
directly from the digital video recorder 150 to the monitor
152 and displayed there, for instance in tiled format with
each camera image being displayed separately on a segment
of the monitor 152. Recording and displaying of simulta-
neously all video images of the first and second arrays of
cameras 116 and 118 on the monitor 152 provides the driver
or an owner of the vehicle 500 the ability to simultaneously
see and record video images spanning all around the vehicle
500. In some embodiments, the digital video recorder 150
can include a high-definition multimedia interface or HDMI
output 154 and the monitor 152 can include a HDMI input
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156. In this mode of operation, all the video signals of both
the first and second camera arrays 116 and 118, respectively,
are transmitted from the HDMI output 154 of the digital
video recorder 150 directly to the HDMI input 156 of the
monitor 152 through a connection or line 158. In alternative
embodiments of the invention, ports and video protocols
other than HDMI may be available at an output of the digital
video reorder 150 and/or at an input of the monitor 152, and
converters/adapters may appropriately be used if needed to
connect different-type ports to one another.

Additionally, the video input/output system 112 of the
vehicle camera system 100 can split and/or combine images
from the first array of cameras 116 into sets of images for
display in a tiled format on the monitor 152. The video
input/output system 112 includes a video switch 160 for
receipt of specific combinations or sets of video images and
transmitting those combinations of images to the monitor
152 in response to activation inputs from a variety of sources
such as, for example, operation of a right turn signal and/or
a left turn signal of the motor vehicle 500 as discussed
below. In order to generate these combined video images,
the video images coming from the digital video recorder 150
are processed through one or more multiplexers which
receive the individual video images generated by the rear
camera (R) 120, the rear right camera (RR) 122 and the rear
left camera (RL) 124 and process them into specific com-
binations of images for transmission to the monitor 152 by
the video switch 160. The video input/output system 112
includes a first multiplexer 162, a second multiplexer 164
and a third multiplexer 166 for processing and combining
the various video images as will be described in greater
detail hereinafter.

Additionally, the video images generated by the rear
camera (R) 120 and the reverse camera (RC) 126 may be
received directly by the video switch 160 for selective
transmission to the monitor 152 for display to the driver. For
example, when the driver activates the brakes of the vehicle
500 the images generated by the rear camera (R) 120 can be
transmitted to the monitor and when the driver puts the
vehicle 500 in reverse the images generated by the reverse
camera (RC) 126 can be transmitted to the monitor 152.
Selective transmission of different video images or combi-
nations thereof by the video switch 160 will be described in
greater detail hereinafter.

Finally, the video input/output system 112 may addition-
ally include a wireless modem 170 for wirelessly transmit-
ting the video images generated by the first and second
arrays of cameras 116 and 118, respectively, to a remote
device or system (not shown) that may record, view and/or
process the video images as needed. For example, the video
images may be transmitted to a user or owner’s cell phone,
home computer, security monitoring service, etc. over a
computer network such as, but not limited to, the Internet.
For this purpose, the wireless modem 170 may include one
or more internal or external antennas 320 for transmitting all
the video images captured by the first and second camera
arrays 116 and 118 to the remote device or system.

As further shown in FIG. 2, the digital video recorder 150
includes a plurality of input connections 172 for receipt of
images from the first and second arrays of cameras 116 and
118 and a plurality of output connections 174 for transmit-
ting images generated by the first array of cameras 116 to
one or more of the multiplexers. The plurality of input
connections 172 include a first input connection 176 receiv-
ing video images from the front left camera (FL) 132, a
second input connection 178 receiving video images from
the front camera (F) 128 and a third input connection 180 for
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receiving video images from the front right camera (FR)
130. The plurality of input connections 172 additionally
includes a fourth input connection 182 for receiving video
images from the rear left camera (RL) 124, a fifth input
connection 184 for receiving video images from the rear
camera (R) 120 and a sixth input connection 186 for
receiving video images from the rear right camera (RR) 122.
In some embodiments, the first through sixth input connec-
tions 176-186 may be bayonet Neill-Councelman or “BNC”
type connectors to facilitate installation; however, alterna-
tive video connectors and wiring formats are contemplated.
The digital video recorder 150 additionally includes a fur-
ther input or power/activation connection 188 for the input
of a positive or power signal for activating the digital video
recorder 150. In some embodiments, the power/activation
connection 188 can receive an operating power or activation
signal “A” from the control system 114.

The plurality of output connections 174 generally
includes a first output connection 190 for transmitting video
images from the rear left camera (RL) 124, a second output
connection 192 for transmitting video images from the rear
camera (R) 120 and a third output connector 194 for
transmitting video images from the rear right camera (RR)
122 to one or more of the aforementioned multiplexers. In
some embodiments, the plurality of output connections 174
can be of the BNC type or other known video format. As will
be described in greater detail hereinafter, the driver can
operate the monitor 152 to switch between the various
inputs, i.e., between the HDMI input 156 showing all six
cameras R, RL, RR, F, FL, FR in tiled format and the
applicable BNC video signal or video signal combination
which is automatically selected by the video switch 160.

In addition to the HDMI output 154, the digital video
recorder 150 includes a further output connector or modem
output connection 196 for transmitting any or all of the video
images to the wireless modem 170. The wireless modem 170
includes a corresponding modem input connection 198 for
receiving the video images through a wired connection or
line 200 connected to both the input and output connections
196 and 198, respectively. In some embodiments, the
modem output and/or modem input connections 196 and 198
may be of the Ethernet type connections. Alternatively to
having modem output and input connections 196 and 198
connected via a wire or line 200, embodiments of the
invention are contemplated in which the digital video
recorder 160 and wireless modem 170 can be wirelessly
communicated with one another.

The first multiplexer 162 is a 2-channel multiplexer
including a first input connection 210 for receipt of video
images of the rear left camera (RL) 124 received from the
first output connection 190 of the digital video recorder 150
along a connection or line 212 and a second input connection
214 for receiving video images of the rear camera (R) 120
received from the second output connection 192 of the
digital video recorder 150 along a connection or line 216.
The first multiplexer 162 combines the images generated by
the rear left camera (RL) 124 and the rear camera (R) 120
and transmits the combined RL/R image to the video switch
160. Specifically, the first multiplexer 162 includes a first
output connection 218 which is connected to a second input
connection 220 of the video switch 160 through a line or
connection 222. In some embodiments, these input and
output connections can also be of the BNC type. From this
point forward, unless otherwise noted, all connections in the
video input/output system 112 are of the BNC type in the
embodiment depicted herein. Finally, the first multiplexer
162 additionally include a power or activation connection
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228 for receiving the operating power or activation signal
“A” from the control system 114.

The second multiplexer 164 is a 3-channel multiplexer
including a first input connection 230 for receipt of video
images of the rear left camera (RL) 124 received from the
first output connection 190 of the digital video recorder 150
along a connection or line 232 and a second input connection
234 for receipt of video images of the rear camera (R) 120
received from the second output connection 192 of the
digital video recorder 150 along a connection or line 236.
The second multiplexer 164 additionally includes a third
input connection 238 for receipt of video images of the rear
right camera (RR) 122 received from the third output
connection 194 of the digital video recorder 150 along a
connection or line 240. Thus, the second multiplexer 164
transmits a combined set of images from the rear, rear right
and rear left cameras (R/RR/RL) 120, 122 and 124 respec-
tively, to the video switch 160. Specifically, the second
multiplexer 164 includes an output connection 242 which is
connected to a third input connection 244 of the video switch
160 through a connection or line 246 allowing all three
camera images to be displayed simultaneously on the moni-
tor 152, such as in tiled format. Finally, the second multi-
plexer 164 additionally includes a power or activation
connection 248 for receiving the operating power or acti-
vation signal “A” from the control system 114.

The third multiplexer 166 is a 2-channel multiplexer
including a first input connection 252 for receipt of video
images of the rear camera (R) 120 from the second output
connection 192 of the digital video recorder 150 along a
connection or line 254 and a second input connection 256 for
receipt of video images of the rear right camera (RL) 122
from the third output connection 194 of the digital video
recorder 150 along a connection or line 258. The third
multiplexer 166 includes an output connection 260 which is
connected to a fourth input connection 262 of the video
switch 160 through a connection or line 264. Thus, the third
multiplexer 166 transmits a combines set of images from the
rear camera (R) 120 and right rear camera (RR) 122 to the
video switch 160 allowing the two sets of video images to
be displayed on the monitor 152, such as in tiled format. The
third multiplexer 166 additionally includes a power or
activation connection 266 for receiving the operating power
or activation signal “A” from the control system 114.

Regarding the type of multiplexing provided by the first,
second and third multiplexers 162, 164 and 166, in some
embodiments, the combined image generated by any one of
said multiplexers can consist in a tiled combination of the
input images fed to the multiplexer; alternatively, the mul-
tiplexing carried out by any one of said multiplexers can
consist in a time-division multiplexing by which the input
images fed to the multiplexer are alternated throughout time.

In order to convey the various sets of images from the
digital video recorder 150 to the first, second and third
multiplexers 162, 164 and 166, respectively, the video
input/output system 112 includes a 1-to-2-channel or first
splitter 272 which is connected to the connection or line 212
carrying the video image from the rear left camera (RL) 124
provided at the first output connection 190 of the digital
video recorder 150 and splits the connection or line 212 into
two connections or lines 212 and 232 extending to the first
and second multiplexers 162 and 164, respectively. The
video input/output system 212 includes a 1-to-4-channel or
second splitter 274 which receives the connection or line
216 carrying the video image from the rear camera (R) 120
from the second output connection 192 of the digital video
recorder 150 and splits the connection or line 216 into the
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four connections or lines 216, 236 and 254 extending to the
first, second and third multiplexers 162, 164 and 166,
respectively, as well as extending the connection or line 216
to connection or line 226 extending to the default input 224
of the video switch 160. Finally, the video input/output
system 112 also includes a 1-to-2-channel or third splitter
276 which receives the connection or line 270 carrying the
video image from the rear right camera (RR) 122 from the
third output connection 194 of the digital video recorder 150
and splits the connection or line 270 into connections or
lines 240 and 264 extending to the second and third multi-
plexers 164 and 166, respectively. The first, second and third
splitters 272, 274 and 276 include respective power or
activation connections 278, 280 and 282 for receiving the
operating power or activation signal “A” from the control
system 114.

Finally, as can be further seen in FIG. 2, the second output
connection 192 of the digital video recorder 150, carrying
the video image from the rear camera (R) 120, is not only fed
to the multiplexers but also connected to a first or default
input connection 224 of the video switch 160 through a
connection or line 266. In addition, the reverse camera (RC)
126 is connected directly to the video switch 160 through a
fifth input connection 225.

As shown in greater detail in FIG. 4, the video switch 160
is therefore provided with the following images: a video
image from the reverse camera (R) 120 via the default input
connection 224, a multiplexed “R/RR” video image simul-
taneously containing images from the rear camera (R) 120
and rear right camera (RR) 122 at input connection 262, a
multiplexed “R/RL” video image simultaneously containing
images from the rear camera (R) 120 and rear left camera
(RL) 124 at input connection 220, a multiplexed “RL/R/RR”
video image simultaneously containing images from the rear
left camera (RL) 124, rear camera (R) 120 and rear right
camera (RR) 122 at input connection 244, and a video image
from the reverse camera (RC) 126 at input connection 225.

The video switch 160 combines the video images pro-
vided to selectively transmit the desired combination of
video images coming from the first, second and third mul-
tiplexers 162, 164 and 166, the reverse camera (RC) 126
video image, or the default video image coming from rear
camera (R) 120 alone, to the monitor 152 for display in tiled
or, in the case of the single rear camera (R) 120 or reverse
camera (RC) 126 image, single image format. For this
purpose, the video switch 160 has an output connection 290
connected to an input connection 292 of the monitor 152
through a line or connection 294.

With continued reference to FIG. 4, the video switch 160
of'the present embodiment comprises a first normally-closed
relay 410, a second normally-closed relay 420, a third
normally-closed relay 430 and a fourth normally-closed
relay 440. Each normally-closed relay 410, 420, 430, 440
comprises a respective normally-closed input 412, 422, 432,
442, a respective normally-open input 414, 424, 434, 444, a
respective activation input 416, 426, 436, 446 and a respec-
tive output 418, 428, 438, 448. The video switch 160 further
includes first and second normally-closed delay timers 450
and 460, which can be ELK-960 timers, for instance and
without limitation. Each normally-closed delay timer 450,
460 includes a respective power input (+) 451, 461, a
respective trigger input (TGR) 452, 462, a respective nor-
mally-closed output (N/C) 453, 463, a respective normally-
open output (N/O) 454, 464, and a respective common input
(COM) 455, 465. The duration of an output signal at the
normally-open outputs 454, 464 of the normally-closed
delay timers 450, 460, which is activated by activation of the
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corresponding trigger input 452, 462, is adjustable (e.g.,
between 1 and 60 minutes) and is set to a time greater than
the time period of the typically-intermittent and periodical,
vehicle left and right turning signals (e.g. 2 seconds).
Finally, the aforementioned relays and timers include a
negative power input (not numbered) which is connected to
ground.

With regard to the normally-closed delay timers 450, 460,
their power inputs (+) 451, 461 and common inputs (COM)
455, 465 are connected to the control system 114 and receive
the operating power or activation signal “A” from the
control system 114. The trigger input 452 of the first
normally-closed delay timer 450 is connected to a 12 VDC
right turn signal 526 of the vehicle 500, this signal typically
being intermittent, as known in the art and mentioned
heretofore. When the typically-intermittent 12 VDC right
turn signal 526 is activated responsively to a driver operat-
ing the vehicle turn signal lever (not shown) to indicate a
right turn, the trigger input 452 is activated by each pulse of
the 12 VDC right turn signal 526 and a 2-second 12 VDC
signal is consequently generated at the normally-open output
454 by each pulse, thereby obtaining a continuous or recti-
fied 12 VDC signal at the normally-open output 454. In turn,
the trigger input 462 of the second normally-closed delay
timer 460 is connected to a typically-intermittent 12 VDC
left turn signal 522 of the vehicle 500, such that when the 12
VDC left turn signal 522 is activated responsively to a driver
operating the vehicle turn signal lever (not shown) to
indicate a left turn, the trigger input 462 is activated by each
turn signal 522 and a 2-second 12 VDC signal is conse-
quently generated at the normally-open output 464 by each
pulse, thereby obtaining a continuous or rectified 12 VDC
signal at the normally-open output 464. Finally, the nor-
mally-open outputs 454 and 464 of the normally-closed
delay timers 450 and 460, respectively, are connected to the
activation inputs 416 and 426 of the first and second
normally-closed relays 410 and 420, respectively.

Turning to the normally-closed relays and with continued
reference to FIG. 4, the normally-closed input 412 of the first
normally-closed relay 410 is connected to the default input
connection 224 receiving video image “R” from the rear
camera (R) 120; the normally-open input 414, in turn, is
connected to the input connection 262 receiving the multi-
plexed “R/RR” video image; and the activation input 416 is
connected to the timed, normally-open output 454 of the first
normally-closed delay timer 450. In turn, the normally-
closed input 422 of the second normally-closed relay 420 is
connected to the output 418 of the first normally-closed
relay 410; the normally-open input 424, in turn, is connected
to the input connection 220 receiving the multiplexed
“R/RL” video image; and the activation input 426 is con-
nected to the timed, normally-open output 464 of the second
normally-closed delay timer 460. Similarly, the normally-
closed input 432 of the third normally-closed relay 430 is
connected to the output 428 of the second normally-closed
relay 420; the normally-open input 434, in turn, is connected
to the input connection 244 receiving the multiplexed “RL/
R/RR” video image; and the activation input 436 is con-
nected to the 12 VDC input connection 302 receiving the 12
VDC brake switch signal 524, which is activated during user
operation of the vehicle brake pedal (not shown). Finally, the
normally-closed input 442 of the fourth normally-closed
relay 440 is connected to the output 438 of the third
normally-closed relay 430; the normally-open input 444, in
turn, is connected to the input connection 225 receiving the
reverse camera “RC” video image; and the activation input
446 is connected to the 12 VDC input connection 310
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receiving the 12 VDC reverse light signal 308, which is
activated while the vehicle is switched to reverse. Further-
more, as shown, the output 448 of the fourth normally-
closed relay 440 is connected to the monitor 152 (FIG. 2) via
an output connection 290 of the video switch 160.

Operation of the video switch 160 will now be described
with reference to FIGS. 2 and 4. In the absence of any
specific activation signals (i.e. all 12 VDC activation signals
526, 522, 524 and 308 deactivated), the video image from
the rear camera (R) 120 is conveyed from the first or default
input connection 224 of the video switch 160 to the output
connection 290 of the video switch 160 via the normally-
closed inputs 412, 422, 432, 442 and the outputs 418, 428,
438, 448 of the first through fourth normally-closed relays
410, 420, 430, 440.

When the driver operates the turn signal lever to signal a
right turn signal and the intermittent 12 VDC right turn
signal 526 is thus activated, a continuous activation signal is
received at the activation input 416 of the first normally-
closed relay 410, which causes the relay to switch such that
the output 418 becomes connected to the normally-open
input 414 during the duration of the continuous activation
signal. Consequently, the multiplexed “R/RR” video image
is provided at the output 418. If none of the activation
signals 522, 524 and 308 are activated, the “R/RR” video
image is produced at the output connection 290 via the
closed, second, third and fourth normally-closed relays 420,
430 and 440 during said duration of the continuous activa-
tion signal, after which the first normally-closed delay timer
450 deactivates its normally-open output 454 and the first
normally-closed relay 410 consequently switches back to the
default position shown in FIG. 2.

Similarly, when the driver operates the turn signal lever to
signal a left turn signal and the 12 VDC left turn signal 522
is thus activated, a continuous activation signal is received
at the activation input 426 of the second normally-closed
relay 420, which causes the relay to switch such that the
output 428 becomes connected to the normally-open input
424 during the duration of the continuous activation signal.
Consequently, the multiplexed “R/RL” video image is pro-
vided at the output 428. If the activation signals 524 and 308
are not activated, the “R/RL” video image is produced at the
output connection 290 via the closed, third and fourth
normally-closed relays 430 and 440 during said duration of
the continuous activation signal, after which the second
normally-closed delay timer 460 deactivates its normally-
open output 464 and the second normally-closed relay 420
consequently switches back to the default position shown in
FIG. 2.

When the driver steps on the vehicle’s brakes and the 12
VDC brake switch signal 524 is thus activated, the third
normally-closed relay 430 switches so that the output 438
becomes connected to the normally-open input 434. Conse-
quently, as long as the 12 VDC brake switch signal 524 is
activated, the multiplexed “RI/R/RR” video image is pro-
vided at the output 438. If the 12 VDC reverse light signal
308 is not activated, the “RL/R/RR” video image is thus
produced at the output connection 290 via the closed, fourth
normally-closed relay 440.

When the driver switches the vehicle 500 to reverse and
the 12 VDC reverse light signal 308 is consequently acti-
vated, the fourth normally-closed relay 440 switches so that
the output 448 becomes connected to the normally-open
input 444. Consequently, as long as the 12 VDC reverse light
signal 308 is activated, the reverse camera “RC” video
image is provided at the output 448 of the fourth normally-
closed relay 440, and therefore produced at the output
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connection 290 of the video switch 160. As can be seen, in
the present embodiment, the reverse camera “RC” video
image overrides any other activated images in the event that
one or more activation signals 526, 522 or 524 are active
simultaneously to the 12 VDC reverse light signal 308. Such
a feature may be convenient in cases such as that of FIG. 1,
in which the reverse camera 126 has a relatively wide angle
or area of video coverage 140; in such cases, the present
invention prioritizes the reverse camera (RC) 126 image so
that the monitor displays a single, wide-angle video image
rather than a tiled combination of two or more video images,
to better assist the driver while backing up the vehicle 500.

In some embodiments, such as the present embodiment,
the monitor 152 may include a power or activation connec-
tion 306 for receiving the operating power or activation
signal “A” from the control system 114. Similarly, the
wireless modem 170 can also include a power or activation
connection 322 for receiving the operating power or acti-
vation signal “A” from the controls system 114.

Referring now to FIG. 3, the control system 114 generally
includes a control and power supply module or control
module 330 and a cellular terminal 332, both of which may
be permanently powered from the vehicle’s 12 VDC battery
528 power through 12 VDC power input connections 336
and 346, respectively.

The control system 114 is configured to supply the
aforementioned 12 VDC activation signal “A” to activate
(i.e. power) the camera array 110 and the video input/output
system 112 in response to the activation of an ignition switch
530 or car alarm system 532 of the vehicle 500. More
specifically, as has been described heretofore, this 12 VDC
activation signal “A” can power the digital video recorder
150, the monitor 152, the first, second and third multiplexers
162, 164 and 166, the first, second and third splitters 272,
274 and 276, the wireless modem 170, and the video switch
160. The 12 VDC activation signal “A” is carried to the
various power or activation connections along a connection
or line 344. In some embodiments, the 12 VDC activation
signal “A” may have a predetermined duration (e.g., one
hour).

The control module 330 can receive power from the
ignition switch 530 along a line or connection 368 connected
to a 12 VDC ignition input connection 340 of the control
module 330. The operation of the car alarm 532 is also
connected to the control module 330 along a connection or
line 360 at a 12 VDC alarm system input connection 342.
Activation of the ignition or alarm of the vehicle 500
activates the control module 338 to generate the 12 VDC
activation signal “A” at the 12 VDC output connection 338
for powering the aforementioned devices comprised in the
vehicle camera system 100.

The control module 330 can also be activated remotely
through the cellular terminal 332. For this purpose, a remote
terminal (e.g., a user’s smartphone or other electronic
device, or a remote security system) may communicate with
the cellular terminal 332 over a cellular network (not shown)
and transmit a control module activation command to the
cellular terminal 332 such as via SMS, data or other com-
munications protocol. Upon receipt of the control module
activation command, the cellular terminal 332 may activate
a first power output connection 350 and send power to a
second power input connection 352 of the control module
330 along a connection or line 354, causing the control
module 330 to responsively generate the 12 VDC activation
signal “A” at the 12 VDC output connection 338.

The vehicle camera system 100 can further include a
remote vehicle-disabling device or remote disabling module
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334, the purpose of which is to allow a remote user or system
to disable or stop the vehicle 500 or equipment/devices
carried by the vehicle 500 in the event of theft or other
applicable circumstances. Remote operation of the remote
disabling module 334 by the remote user or system is
conducted through the cellular terminal 332.

As can be seen in FIG. 3, the remote disabling module 334
can include a normally-closed relay 356 having a normally-
closed output 358 which is normally connected to a 12 VDC
ignition switch signal 530 and is therefore activated as long
as the vehicle 500 engine is running. The normally-closed
output 358 is electrically connected to a necessary function
device or system 534 of the vehicle 500 (e.g., a fuel pump)
and said device or system 534 is normally powered via the
normally-closed output 358. In addition, an activation input
of the normally-closed relay 356 is connected to a second
power output connection 351 of the cellular terminal 332 via
a connection or line 362. The remote disabling module 334
can be operated remotely through the cellular terminal 332.
For this purpose, a remote terminal (e.g., a user’s smart-
phone or other electronic device, or a remote security
system) may communicate with the cellular terminal 332
over a cellular network (not shown) and transmit a remote
disabling module operating command to the cellular termi-
nal 332 such as via SMS, data or other communications
protocol. Upon receipt of the remote disabling module
operating command, the cellular terminal 332 may activate
the second power output connection 351. When the second
power output connection 351 of the cellular terminal 332 is
activated by the aforementioned remote disabling module
operating command generated by the remote terminal,
power is provided at the activation input of the normally-
closed relay 356, switching the normally-closed relay 356 to
an open position and causing the normally-closed output 358
to become inactive (i.e. unpowered). In consequence, supply
of power to the vehicle device or system 534 (e.g. fuel
pump) via the 12 VDC power input 536 and a ground 538
is ceased and the vehicle device or system 534 stops or
becomes disabled.

Alternative embodiments are contemplated to those
shown in the drawings and descried heretofore. For
example, it is contemplated that, with reference to FIGS. 2
and 4, the 12 VDC brake switch signal 524 and the 12 VDC
reverse light signal 308 may be interchanged. I.e., the 12
VDC brake switch signal 524 may be connected to the
reverse input connection 310 of the video switch 160 and
used as the activation signal for selecting the video image
from the rear camera (RC) 126 such that said rear camera
(RC) video image is provided to the monitor 152 when the
driver steps on the vehicle brakes; in turn, the 12 VDC
reverse light signal 308 may be connected to 12 VDC input
connection 302 of the video switch 160 and used as the
activation signal for selecting the combined “RL/R/RR”
video image from the rear left camera (RL) 124, rear camera
(R) 120 and rear right camera (RR) 122 such that said
combined video image is provided to the monitor 152 when
the driver switches the vehicle to reverse.

In some embodiments, it is contemplated that the cellular
terminal 332 may additionally include a geolocation feature
or global positioning system “GPS” allowing the owner or
security personal to keep track of the vehicle’s location.

Since many modifications, variations, and changes in
detail can be made to the described preferred embodiments
of the invention, it is intended that all matters in the
foregoing description and shown in the accompanying draw-
ings be interpreted as illustrative and not in a limiting sense.
Furthermore, it is understood that any of the features pre-
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sented in the embodiments may be integrated into any of the
other embodiments unless explicitly stated otherwise. The
scope of the invention should be determined by the
appended claims and their legal equivalents.

What is claimed is:

1. A video camera system for capturing and processing
images around a vehicle, the vehicle camera system com-
prising:

a camera array including a rear left video camera config-
ured to capture a first video image showing an area at
the left and rear of a vehicle, a rear right video camera
configured to capture a second video image showing an
area at the right and rear of a vehicle, and a rear video
camera configured to capture a third video image
showing an area at the rear of a vehicle; and

a video input and output system for receiving the video
images generated by the camera array, wherein the
video input and output system is connected to the
camera array and comprises a first normally-closed
relay and a second normally-closed relay; wherein

the first normally-closed relay is configured to switch
from a closed position to an open position responsively
to activation of a left turn signal of the vehicle, the first
normally-closed relay comprising:

a normally-closed input,

a normally-open input configured to receive a combi-
nation of the first and third video images, and

an output, which is connected to the normally-closed
input of the first normally-closed relay when the first
normally-closed relay is in the closed position, and
which is connected to the normally-open input of the
first normally-closed relay and provides the combi-
nation of the first and third video images when the
first normally-closed relay is in the open position;
wherein

the second normally-closed relay is configured to switch
from a closed position to an open position responsively
to activation of a tight turn signal of the vehicle, the
second normally-closed relay comprising:

a normally-closed input,

a normally-open input configured to receive a combi-
nation of the second and third video images, and

an output, which is connected to the normal-closed
input of the second normally-closed relay when the
second normally-closed relay is in the closed posi-
tion, and which is connected to the normally-open
input of the second normally-closed relay and pro-
vides the combination of the second and third video
images when the second normally-closed relay is in
the open position; and wherein

the output of one of the first and second normally-closed
relays is in electrical communication with the nor-
mally-closed input of the other of the first and second
normally-closed relays.

2. The video camera system of claim 1, wherein the video

input and output system further comprises:

a third normally-closed relay, configured to switch from a
closed position to an open position responsively to
activation of the vehicle brakes, the third normally-
closed relay comprising:

a normally-closed input,

a normally-open input configured to receive a combi-
nation of the first, second and third video images,
and

an output which is connected to the normally-closed
input of the third normally-closed relay when the
third normally-closed relay is in the closed position,
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and which is connected to the normally-open input of
the third normally-closed relay and provides the
combination of the first, second and third video
images when the third normally-closed relay is in the
open position; and wherein

the output of the other of the first and second normally-

closed relays is in electrical communication with the
normally-closed input of the third normally-closed
relay.

3. The video camera system of claim 2, wherein the
camera array further comprises a reverse video camera
configured to capture a fourth video image showing an area
at the rear of the vehicle, and wherein the video input and
output system further comprises:

a fourth normally-closed relay, configured to switch from

a closed position to an open position responsively to

switching of the vehicle to reverse, the fourth normally-

closed relay comprising:

a normally-closed input,

a normally-open input configured to receive the fourth
video image, and

an output, which is connected to the normally-closed
input of the fourth normally-closed relay when the
fourth normally-closed relay is in the closed posi-
tion, and which is connected to the normally-open
input of the fourth normally-closed relay and pro-
vides the fourth video image when the fourth nor-
mally-closed relay is in the open position; and
wherein

the output of the third normally-closed relay is in elec-

trical communication with the normally-closed input of
the fourth normally-closed relay.

4. The video camera system of claim 1, wherein the area
at the left and rear of the vehicle overlaps with the area at the
rear of the vehicle.

5. The video camera system of claim 1, wherein the area
at the right and rear of the vehicle overlaps with the area at
the rear of the vehicle.

6. The video camera system of claim 1, further comprising
a digital video recorder configured to record the first, second
and third video images.

7. The video camera system of claim 1, further comprising
a monitor configured to view a video image delivered by the
video input and output system.

8. The video camera system of claim 1, wherein the
camera array further comprises at least one frontward-
oriented camera configured to capture at least one front
video image of a front of the vehicle.

9. The video camera system of claim 8, further comprising
a monitor configured to view the first, second and third video
images and the at least one front video image.

10. The video camera system of claim 8, further com-
prising a digital video recorder configured to record the first,
second and third video images and the at least one front
video image.

11. The video camera system of claim 8, wherein the at
least one frontward-oriented camera comprises a front left
video camera configured to capture a fifth video image
showing an area at the left and front of a vehicle, a front right
video camera configured to capture a sixth video image
showing an area at the right and front of a vehicle, and a
front video camera configured to capture a seventh video
image showing an area at the front of a vehicle.

12. The video camera system of claim 11, wherein the
area at the left and front of the vehicle overlaps with the area
at the front of the vehicle.
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13. The video camera system of claim 11, wherein the
area at the right and front of the vehicle overlaps with the
area at the front of the vehicle.

14. The video camera system of claim 1, wherein the
vehicle camera system is configured to be powered on by at
least one of a vehicle ignition activation signal responsive to
vehicle ignition activation, a vehicle alarm activation signal
responsive to a vehicle alarm activation, and a remote
command activation signal generated by a computer net-
work terminal comprised in the video camera system, the
remote command activation signal generated responsively to
the computer network terminal receiving an activation com-
mand from a remote terminal over a computer network.

15. The video camera system of claim 1, wherein the first
normally-closed relay comprises an activation input, the
activation of which is configured to switch the first nor-
mally-closed relay from the closed position to the open
position, and further wherein the video input and output
system further comprises a first delay timer configured to
rectify the left turn signal of the vehicle and thereby generate
a rectified left turn signal which is provided to the activation
input of the first normally-closed relay.

16. The video camera system of claim 1, wherein the
second normally-closed relay comprises an activation input,
the activation of which is configured to switch the second
normally-closed relay from the closed position to the open
position, and further wherein the video input and output
system further comprises a second delay timer configured to
rectify the right turn signal of the vehicle and thereby
generate a rectified right turn signal which is provided to the
activation input of the first normally-closed relay.

17. The video camera system of claim 1, wherein the
video input and output system further comprises:

a third normally-closed relay, configured to switch from a
closed position to an open position responsively to
switching of the vehicle to reverse, the third normally-
closed relay comprising:

a normally-closed input,
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a normally-open input configured to receive a combi-
nation of the first, second and third video images,
and

an output, which is connected to the normally-closed
input of the third normally-closed relay when the
third normally-closed relay is in the closed position,
and which is connected to the normally-open input of
the third normally-closed relay and provides the
combination of the first, second and third video
images when the third normally-closed relay is in the
open position; and wherein

the output of the other of the first and second normally-

closed relays is in electrical communication with the

normally-closed input of the third normally-closed
relay.

18. The video camera system of claim 17, wherein the
camera array further comprises a reverse video camera
configured to capture a fourth video image showing an area
at the rear of the vehicle, and wherein the video input and
output system further comprises:

a fourth normally-closed relay, configured to switch from

a closed position to an open position responsively to

activation of the vehicle brakes, the fourth normally-

closed relay comprising:

a normally-closed input,

a normally-open input configured to receive the fourth
video image, and

an output, which is connected to the normally-closed
input of the fourth normally-closed relay when the
fourth normally-closed relay is in the closed posi-
tion, and which is connected to the normally-open
input of the fourth normally-closed relay and pro-
vides the fourth video image when the fourth nor-
mally-closed relay is in the open position; and
wherein

the output of the third normally-closed relay is in elec-

trical communication with the normally-closed input of

the fourth normally-closed relay.
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